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After establishing such an ideal system, it is
then possible to ‘dope’ the system by intro-
ducing impurities into it, thereby allowing
control over its electronic transport proper-
ties according to one’s specific needs.”

DNA Used as a Template for
Nanolithography

DNA is one of the most popular building
blocks of nanotechnology and is commonly
used to construct ordered nanoscale struc-
tures with controlled architectures. For the
most part, DNA is looked upon as a
promising building block for fabricating
microelectronic circuits from the bottom
up. Now, A. Woolley and H. Becerril of
Brigham Young University are proposing
the marriage of DNA self-assembly with
standard microfabrication and lithography
tools to form features such as nanochan-
nels, nanowires, and nanoscale trenches.
This discovery, reported in the September 3
issue of Small (p. 1534; DOI: 10.1002/smll.

200700240) could open new avenues for
nanofabrication at dimensions not accessi-
ble by conventional optical lithography.

The researchers have developed a
method to use DNA molecules as tem-
plates to define patterns on substrates.
They deposited metal films over DNA
mole cules aligned on a substrate. The DNA
molecules essentially act as nano stencils to
define sub-10-nm-sized patterns on the
substrate. The researchers call this process
“DNA shadow nanolithography” because
the metal film is deposited at an angle and
the shadow cast by the DNA molecules
defines the dimensions of the features on
the substrate.

Anisotropic etching of the patterned
surfaces using reactive gas plasmas, a
commonly used fabrication tool in the
semiconductor industry, yields high-
aspect-ratio trenches on the substrate. The
trenches can be sealed at the top to form
continuous enclosed nanochannels.

Alternatively, the trenches can be chemi-
cally functionalized and used as templates
for the deposition of metal nanowires such
as those of nickel, copper, or silver. The
templated trenches and nanowires have
lateral dimensions of less than 30 nm and
can be tailored to be less than 10 nm. The
exact dimensions of the trenches can be
varied by tuning the angle of deposition
and the thickness of the deposited film.

The researchers said that it should be
possible to transfer complex patterns onto
substrates using surface-aligned DNA
molecules. “One remarkable aspect of this
technology is that it utilizes the patterning
ability of DNA without requiring the
nucleic acid to remain in the final con-
struct,” said Woolley, adding that the
nanostructures fabricated by DNA shadow
nanolithography could find use as nano -
fluidic channels and chemical sensors.    
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• Closed cycle (10 K and 4 K)
or helium-cooled systems 
available

• Sample in helium gas for 
fast sample exchange

• Ideal for cooling powder 
or foil samples with poor   
thermal conductivity

• Closed cycle system 
includes vibration isolation 
stand for ultra-low line 
broadening: 0.01 mm/s
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